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ABSTRACT

At a conference on geomagnetic micropulsations held at the
University of California on August 12-14, 1962 a committee was formed
from representatives of the several research groups in attendance to
conduct a survey to determine the desirability of a co-operative meas-
urement program, The favorable response from this survey resulted
in the formation of the Co~Operative Geomagnetic Micropulsation
Measurement Program. This report contains a condensed summary
of a survey form mailed to all research groups in the United States

and Canada known to have an interest in geomagnetic micropulsations.
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I. INTRODUCTION

In the years following the IGY there has been a very rapid increase
in both interest and research activity in geomagnetic micropulsations and
related phenomena. Although no concise definition of the term micropulsa-
is generally recognized, most investigators will agree that the frequency
range from about 0,00l to 5.0 cps includes most of the signals of interest.

In this frequency range there is, thus, some overlap between the micropulsa-
tion measurements and the normal and rapid-run magnetograms that have
been well standardized and widely recorded by geomagnetic observatories

for many years.

Within the past few years a number of investigators have voiced a
growing need for a more complete geographical coverage of micropulsation
and earth current measurements, as well as a desire for suitable standards
for equipment, bandwidths, and calibration procedures. For these reasons
a number of research activities represented at a conference on Geomagnetic
Micropulsations held at the University of California on August 12-14, 1962
decided to take positive steps toward a co-operative program designed to
help satisfy some of these needs.

As a first step, a co-ordinating committee for what has become known
as the Co-operative Geomagnetic Micropulsation Measurement Program
(CGMMP) was selected. This committee was initially charged with the task

of conducting a survey to determine the interest and willingness of research
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activities to participate in such a program. If the survey showed an insuffi-
cient interest on the part of the research groups, the whole program would be
abandoned writhout further effort. It was decided that a favorable response
would warrant the establishment by this committee of recording schedules,
the gathering and distribution of selected data, the study of equipment and
standards, and a variety of other activities associated with the program.
Members of this co-ordinating committee are as follows:

H. W. Smith - The University of Texas - Chairman

A. K. Harris - S.R.D,L. - Fort Monmouth

J. R. Heirtzler - Lamont Geological Observatory

V. P. Hessler - Geophysical Institute - University of Alaska

S. H. Ward - University of California

It is the purpose of this brief report to summarize the results of a

survey form mailed to all research groups in the United States and Canada

known to have an interest in geomagnetic micropulsation phenomena.

II. SURVEY RETURNS

A copy of the original survey form is shown in Appendix A. In addi-
tion to questions relating to equipment, test sites, timing, etc., entries
were requested regarding special interest, data processing facilities, will-
ingness to participate in a joint measurement program, and comments and
suggestions.

From these original returns a condensed form, mostly relating to

equipment and measurements, was compiled. These condensed forms are



shown in Appendix B. A total of 30 research groups listing approximately 60
fixed or mobile sites are included in this summary. In addition a number of
investigators involved in theoretical studies or in related fields expressed a

desire to receive copies of data and results obtained from the program.

III. SURVEY RESULTS

A study of the original returns and accompanying letters, publications,
and reports provides the basis for the following observations and conclusions:

1. Perhaps the most significant result of the survey is the
fact that an overwhelming majority of the replies were in favor of the pro-
gram and promised co-operation in varying degrees ranging from 100% to
occasional participation if it did not interfere with other commitments. The
most frequent reply was to the effect that co-operation would be to the fullest
extent that facilities and prior commitments would permit.

2. The survey revealed, as expected, a wide diversity in
equipment and recording techniques. There is no question but that this
diversity constitutes a major difficulty in the exchange of data., - A sub-
committee is currently studying this problem, but since so much of the equip-
ment is already in existence, attempts to standardize in the early stages of
the program will have to be on a minor scale. This problem is really inter-
national in scope and is currently under study by Committee No. 10 of IAGA.
It was mentioned more than anything else in the. comments and suggestions

entry on the survey.



3. Partly as a consequence of the equipment and operating
diversity mentioned in item 2, the original survey form was not entirely
appropriate as is often the case. Thus, the amount of detail in the descrip-
tions of equipment and recording techniques varied from meager to most
elaborate, requiring numerous footnotes and explanations. Some caution is,
therefore, appropriate in using the condensed forms as they were difficult to
compile, and there are no doubt important omissions and inaccuracies.
Questions on specific details should be directed to the individual investigators.

4. No claim is made that this survey represents all of the
research currently being conducted in this area. On the contrary, the com-
mittee is well aware of highly significant programs operated by other groups
and individuals. In general, these programs have specific experiments in
progress and the data are not generally available to a group as large as the
CGMMP. Notable in this regard are the networks of stations operated by
Benioff, Campbell, Maple and others.

5. It should not be expected that every research group will
participate in every simultaneous recording period, Hopefully, a reasonable
percentage will be in operation on any given test.

6. The geographic distribution of stations is evident in the
condensed forms, but may be summarized as follows: The largest concen-
tration of stations is in the U.S, -northeast-Canadian-southeast, or along
the 70th meridian. There is a secondary grouping along the west coast of

North America. Some coverage in the Pacific, Puerto Rico, New Zealand



and Japan is ant{cipated. Certain European stations, particularly the French
who also operate in South Africa, have expressed a willingness to co-operate
on specific occasions. Notable gaps exist in the lower latitudes and in the
mid-continent area. As mentioned in item 5, however, the actual coverage
may vary considerably. In any event the network is potentially larger than

any yet attempted,
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GEOMAGNETIC MICROPULSATION SURVEY

I. Signal Components Normally Recorded:
(Use code below)

Code

Total Magnetic
North Magnetic
East Magnetic
Vertical Magnetic
North Electric
East Electric

Vertical Electric

Other Please specify

Signal Bandwidths | Basic Instrument | Normal Full Approx. %
Component {(Magnetometer, Scale of time
coils, etc,) Sensitivity recording




Il. Recording Sites;

A-3

Site

Signals
Recorded

Status - past,
present, future

III. Recording Equipment:

(Please describe briefly the type of recording equipment

available including normal chart or tape speeds)

1V. Primary Interest or Specialization:

(Briefly indicate any special interest in the field of micropulsations,
i.e., magnetotellurics,pearls, Schumann resonances, etc.)




V. Timing:

(Please describe basic timing device with an estimate of timing
accuracy)

V1. Computing and Data Processing Facilities:

(Please describe briefly, including data processing facilities)

VII. Background Noise Level:

(Please describe any unusual noise problems at measuring sites)

VIII. Please indicate the extent you would be willing to cooperate in a
joint measurement program at selected times,

IX. To what extent would you be able or willing to make available copies
of selected data to others in a joint measurement program?

X. Equipment
(Please reference reports or publications which describe your

equipment. If you have a brief equipment write-up, please
include a copy.)

XI, Comments and Suggestions:



APPENDIX B



‘yoeqierd rensia osTy

‘sd1 g0 °Q 40 [0 ‘ode; ‘ur /1 ‘[duueyd-, UO Buipaocoay

‘ese[y Jo ‘Awuf) ‘I9889H ‘d ‘A "I
£q pojerado aq 03 uolyeIs TUDJAV £q paystuany aq o3 [[IH A1iaqmer)g 03 Iefruuls juswdinby

1830UIIIJIY ‘vﬂd S33Q

€961 LISV
u1r uoijeaado 3ieIs oJ, ‘morxeqg 34
x
" Y s[qelIea sdo 0g-1 oD H
sysuueyo £
i n £1141718U98 " T H
x
" MOT-3A1389Y " u H
‘2961 dungp z
9ouls - Yyoea aIlcwW 10 " " n hmm
sfAep TeI2A3s JO STBRAIIIUL 133399 n " " . ‘sseN
P23109198 I0J SNONULIUOT) | IO °D3§ 13 srqerxep | sdop-¢00°0 81109 H ‘“IIIH Lxaaqmexig
awi1], 9 pue Ao®Inooy £31A1318U9Gg JjuaWNIISUT juanoduwio) g
snjejg Juipaodray Surwar ], yipimpueg Teuss Suipaoosayg

aresg 1Ind

oseg

{s)saIaju] 1BID3dG

ord BN pooMmId
uNn— vvuuomoﬁ

‘SSBN ‘paojpag
TYDJIV - 9D

‘qery so184yg orxaydsouoy

:dnoin yoieasay




*GL0€($09)61 AV 19eIIU0H I3pun ajnjyysu] 1ed1sAydosn jo sjzodax snorswmpn

speads:jxeyn x

98ed j3xou uo panuljuo’n)

1
:S90UaIaJay pU®R SIJON
19junod a4
vd
:uouoﬁoﬁ\ﬁvaom %
8661 dUls 9007 * unf/aw g sdo 1-op| -saqoad yjxexmg q afa110D
*039 ‘pueleaz
MIN
epeue)
- 7 £ ~-e)se
§L0€-(¥09)61 AV sdo7--2p - vd - ASEY
ajnj1ysu] jeoisfydoan - 1939 wotjuajod % Jjutoqg
‘3xodayg 1eur g 2sg *°I9/,,9 sdo 7z g-2p} -saqoad yjxemy q -eyednfuen) -
vd
-1915worjusjod - x
*°I4/,,9 unj/aw gog | sdoz°0-op| -saqoxd yjaexy 0 moxxeq
- v >m
= | - x99 wotjusjod %
9661 "12Q 22Uls %001 %*°39/,9 Junifaw ggo1 | sdoz-0-op |- +saqoxd yjrey q a8a1109
swty, 9, pue Lseindoy £31ay1sUng JUSWN IJSU] jusuodwion) a1g
snjejg Jurpzodey Sutwiy aredg 1Ing | uwipimpueg o1seq 1eudig Burproday

‘239 ‘sjurod ajednfuoo ‘uouswouayd uorjesindoxdtua
pue jusaxind yjries spnine] ySiy yo adeisrod peoxg

‘s1sexeju] (e100dg

191ss9H ‘d ‘A
:Xg pejzoday

eysely ‘adafon

eysely jo Ajrsiaatun
ainjnysuj 1esisdydoan

1

:dnoxn yosxeasay




spaads jaeyD 4

:goouUaI9y9y pue SaJON

(@8ed Buwpsdosad uo paisty)

:s3saxaju] jetdadg

191ss°H 'd (A

:Xq parxzodsy

z
H
€961 28uex qp og Suipxooax L
‘1 Yyd>IeW IJNoge uon) yaes uo ade) pue xm.m
-exado ojui 038 1114 9001 s1ouueyd 2 sdo ¢-10° suwajsks (100 H moixeg
Iajswojauldew
zodea wnijay um.m
Iajswojaudewr
juswdojaaap Iapupn a1qetIea arqelrxea xodea *‘qyg um afar10n
xaded
jxeyd yo dooj
uo adex) Terdads.
utw ) : x
juswdoiaaap 1apupn : sdo 097-¢ pu® 19pI0d3x [C
* n0€ uorjesindoidtw
va
urw -x939woyjuajod %
1961 "AON 20uIs %001 * u¥/€ uny/ow 671 sdd> 1-1°] -saqoid yjrexy q a8a110D
I9paodax
uorjesindoiotwa
va
- 1932 WoTjuajod x
2961 "AON 22Uls %001 %°Iy/,¢ | wy/am g0 | sdogg -g0 | -sa2qoad yizey q a3a110D
sw1] 9 pue Loeandoy | Ljrangisuag jusWN IS U] juauoduwron 931g
snjelg 3ulpIodsy Suruwitg, a1eosg TINJg ypmmpueg oiseq 1eudig Suipxooay
{ponuyuod)

esely ‘sdarion

e)se|y Jo Aj1sxaatufn
ajn313su] 1ed1sAydoan

:dnoin yorieasayg




$890UaI9J9Y pu®e s3I0N

£
" sdog " opoijdara !
w]f AW | -sdoijtu z [poax xaddon Nm.. °
298 z epeue)
%1 =W 06 ¥ " " H ‘ejraqry ‘ounpary
L £
" sdo o1 " 81100 xm
Aor-10°0 -sdol[pru gz | 3I0) Hoiy H
. ]
aw] 9, pue £oeanooy LyArsuag juswINIISUT jusuodwior) ang i
snjeig Suipioosay Surw g, a1ess 1Ind yiprapueg oiseq 1eudg Suipaoday
epeuer) ‘eliaqry ‘uojuowupiy
3anjd>najis uolyesind pu® sotanyiajolsuen J30ZOA M '3I3qIV Jo £31sa3Atuf)
:dnoan Awndomom

$s31s9193juJ 1erdadg

:Xq pejzodoyg




‘g pue D soao1puaddy
s1j30uSewo1loate Aouanbaiy moy aarjeradood ayj ssnosip 03 Suredw 3yj yo sBuipaaddord

uotljeardsqo ioj juawdinbyg

‘2%-09 210N AI0jeioqe] TeABN OYIOBg ‘(0961 Jo weiford jusawainsesw

. o.<. -H nvcdﬂm -N
‘¢-19 juradax

Azoyeroqe TeaeN o2y1oeqg ‘- sdo gg-10°0¢ @8uex Louanbaiy oyj ur punoayoeq onsulewor)dera JRINIRU IY]J JO

‘“yBtap 'S ‘D Pu® pueys 'y ‘L ‘UOT T ‘[ ‘sueAamy ‘L A ‘°N ‘M ‘uystdug 1

:520U213J9y pu® s3joN

) z

%0 Ag “ H

juasaad 1y Ag " |

: . Ag sd>6-10°0 H
%02 P unm " ME I2ANOOUBA JO YINOS
%08 H“H Ag- sdo ¢ - ¢ 0 pue sST10D ¢ sortwa g7 'xcxdde
298 | Rg sdog-~10°0 210D uoay H puerst ‘weyisom

suly of, pue Loeanooy Atarnsuag JuawnIjsuay jusuodwon ang
snjeig Suipiooay Surwity areosg 1Ind ypimpueg o1seg Teusg 2uipaooay

*(stxead) ~-sdo g1-2'0

isjsaiojul TeIDadg

a8uex Aouonbo iy syj utl uorresindoadIy

sqodel 'V °f
:Xq pejxodayg

epeue) ‘g I9AnOdUBA
rIqQUINTOD

ys1tig jo A31s12atuf) YL

£30U310¢ YjlIiey JOo amiiisuy

:dnoxn ysaeasasy




§s92501g ut j1oday

{soousisjoy pue 8330

A
" 1 " i umm
m w AW O ) IC |
; 10
T i 0 i“ 4.“.: eluIoyITeD!
%S2 : Az sdo1-100" 0! IajawojouSew H ‘ojusumaerdeg
“ . oesyy | " W w g | ToUyy eruIOFITED
%672 i ) A7 sd> 1~-1000 * I919wosufew i /2y ‘farTEA sauorxg
i i : ] )
suj, o), pue Loevanooy W A31a1318U9G W juswnIisuy jusuodwion ang
snjeig Suipioday Surw I . arEOQ TINA Suipiodayg

yIpimpued| o1seq

reudig

sxsydsojoulSepw ayj yo sotweudq
go1pnis [RAINIONIIS - SOTINTIOL

isjsaaajul Teroadg

:Xq pajzoday

ewuIogi[e) ‘Aayoyqisg
BlUIOJI[®D FO LAItsIATUN
prem ‘H ‘S ASotouyaad teasulN jo jusuyiedaq

dnoxn yoiessod




!S90UaIaJey puU® SIION

S w0l LEeE¥
~Hdu02%:¥2-2L1

yoanyos3isiIyn
woly “tuw Gl

sjuawtzadxs 3ag A¥00 0 sdo ; "1-¢°1 H uo}sayioy e
sdo gg 0 z uonels praty
snonurjuon J9s8 1° e Ag¢ 8do G°0-10°0 doot punoax3 H juaunyreda(g
sw1y 9 pue Aoeanooy £31ay1susg jusWIN IS UY jusuodwon aj1g
snjelg Suipxoosasy Sutwaty aredg 1IN yjpmpueg s1seqg 1eusig Suipzooay
*sdo 7 - g g d8uex ayj uy puelesZ MIN ‘Yo2Inyd3isiayd
sjy1ap Aouanbaxy -sdo g-°g molaq sarousnbaxy 191 °'d ‘O d
Y11 suorjesindoIdiwi JO UOljRIIRA [RNUUY 1394119 D Linqrajue) Jo Ajrsxaatuf)
_ [N
:s3saxaju] 1erdadg ‘Xq pajzoday :dnoanyosxeasay




*Aj3aoys pansst aq [[im jxodax ¢

1500UD19J9Y PUE SOI0N

sdo doot x ‘X °N ‘orxejup
000 ‘ST-02 910241y H wieqd Aemauag
pl-1
Ttw(or - 1); Nm
spiooax ade] " £ "X N ‘pIayyusd
* 098 g1 - 01 3 " s{iod H ‘T Aemeurey
+ s
“ paads morg umm\>Nuoa x 7 | sdo¢-100< Tejowny xm
w swy, 9, pue £o®vaINndOY A31A1N1suag juawnIisur juauodwmion ang
» snjelg Suipiosay Surwt g aTedg TInd yIpmmpueg o1seg Teusig Surpaosay
*euswouayd ‘X °N ‘193sayooyg

Z
sd> 1-10°0 woIy ®os j® I ©

uoirjededoid pue sssanos feulis Suipueisaspun

A

:s3s891927UJ Te1dadg

H .unm oodoarjues 'y puowmiey

:Xq pajiodey

j9913g urWpoor) ‘N O0%1

£DTU0 109 /SOTWRUA(F [eIaUdD)

juowjaeda(q yoreasay

:dnoan yoaieas omH




ssoado0ad ur jzodayg

{590UdI3JaY pu®e SaION

sdo g 1A Q.

$21eU1pI00d

: sdo g e Ay swydeadoss

s9s 130 | sdo " 1105 < M €S LL

%001 uord®Iy | 100°0 38 A 001 | 542 6-1000; 9102 uoIy H N 6%, 6¥

i elueAlfsuuag

: ; ‘a8a1100 9reg

swil] ¢, pue £a3eINDOY ; £31A1318UDG _ juswINIIsuy jusuodwion 2319
snjelg Suipaodayg . Surwy a1®2g TInd auEBmEdmm o1sed Teudig Surpioodayg

|

*uoryenionyy aseyd JTA pue dor13suliewt

-098 30 sweaSoxjdadg

‘suwizojls dS139uewr

pue £j1a1j0e uongesindoioim ySiy yo sporasd
Sutranp suorjeqinjxad aseyd JTA YItm
guoryesndoistwu s13oufewoal yo uoirrerdxIoDd

:s)sax9juj Te1oadg

*If 3s1IYdIG °J D
:Xq pejxodoyg

‘ed ‘*o3s10D 23eIS
juswyied o yosiessayg
ouy ‘roBuig-g¥WH

idnoar) yoaiessay




cwarqoad ou,, [2A3] 9810N

t80ou015}oy PU® S3I0N

AMM YA i

A090-0 . ‘I9pinog jo
sanoy 2z ‘xoxdde : : Yyjaou sariua ¢
72961 ‘uer £13A3 9ouo ‘ 19j9wojauiewr i
aoms 9 001 paYy29YD ‘auly SUOISIAIP 00T nd ) i fL1o03er0qeT]
: : aad A g9 sdo 1 03 xodep H ! fmouoaisy orpey
Iomod woay ! £1012A15890
USALIP MD0TD opnIITY USHI
aouruocIyouss ) o
swi], ¢, pue £oeandoy £31A1718U9Q JudUWINIISUT juauodwon) ang
snjeig Suiprosay Surwt ], a1edg 1InJg yippueg o1seqg Teusig guipaodssy

*uo os pue °g ‘aaey ‘deq ‘IS
‘g s®e yons ‘ruswousayd orjouiewossd opeIo[o)) ‘iapinog
umouy Yjtm pojeroosse suorjes[ndoadtyy eIYsnsIeW ‘S £Laoj3eATOSqQO 2PNINIY YSIH

is1sa1aluf 1e10adg :Xq paiioday dnoan yoaessay




‘arqerteae si jrodax vy

1890UDIDJOY pU® SIJON

£

" i q

i x .
%001 Jo 31qeded 098 10° | WR{/AWQp-L "0 9 001-0 | $9p0I3d3[2 pea] q £330 12AMD
i

owil], 9, pue Ao>eInooy £1A131SUSG jusunIIsSUY juauodwion 231S

" =anjeiq Suipxoosay Surwug, 1eusig Suipxooay

a1®eds TIndg

‘UIpimpueyqg otseq

*rpudwiousyd UOIFEITUNTUUOD PUE UOLIID339P
o1yeSedoad spaemo) pajdaIlp solInfrajoloudew

i

fs3so1oqul [e100dg

URWIYOTT ‘M 'S
:Xq paizodey

‘JHeD ‘6 soeduy so
UOISTAL(] §UOIIEITURTUUIOD)
‘00 JJeIdIIY saySnH

:dnoxn yosaeasay




‘posn spoads 31BYD UO paseq sjuaad Funyoild jo >o.m.§uu<*

tsooUd19)J9Y pU® SOION

_ axaydsouor
i I339Wory ut £31suap
m uoIjdard
{ SUOLJBLICA
| z
100¥2~,0021-0 2 a
- £
% 00T MO =1 sdotp-op 00014 puEx C
%001 aw 0z 43 x spesids Telusiod T
z
H
£
H
g ; X
9% 001 298 2 ww /A ) 7 potraad mﬁodm x3jowmoldudew H
. *Sew wnieH .
% 00T Ay sdo1-10°0" a[qeIs eIoW H *ep[O ‘PieU0d]
- ] i
awly ¢j, pue Aoeanooy £31A1318U8G " Jjuswinijsul | jusuodwmon ang
snjeig 3urpioday Sutuun g, 9T®BOg 1IN yipimpueg oiseg Teusig Suipzoosay
o i i : ]

euawousayd aayjo pue
sotanrajolaudew udemiaq diysuoreray

uw»m ax93uf 1eoadg

zoyonog "D °dg

:£q pajzodayg

rwoyeO ‘esml

‘00 YOIeISIY uolNpoid Assiap

tdnoan ysxeasay




isodusaajayg pue mvuol

“Mm ‘f'N ‘Issao0g
aanjny 110D paio) 3 93jelg uoueqary
I9jowolau e
uolssoosoaad )
%001 Roog edo g0°0-0 uojoxg H wo330q uead
14/29s 10 "Gy Is3jowolou ) ‘f°N “1ssaog
?om ueyl 1a9jesasd Aep/oas'1°0} Ag 10 Az sdo 1-¢ -8elw g H ?3e3jg uoueqaJ
sw], ¢, pue £oeINOOY A11A1918UDG juswnIlsur jusuodwio)) ang
snjejg Suiprosayg Surwity ~ aredg T10d yipimpueq Jseq 1eusdig |- Suipaooay
MI0X MIN ‘sopesiied
*SUOTJETIIBA D £axaox
Teajoads a1ay) pue spoiiad d29s (00T - 1 I9Z3AdH [ Lx03eA198qQ0 TEO180108r) JUOUIERT

ts3soa9ju] 1eroadg :Xq payxodayg :dnoin yoaeasay




2961 112dy 9 ‘I ‘ON 310d 9} d1y13ualdg ‘‘op ooedg pue sITISSUAN PIIWPOOT ‘YIToMuIM D YU
pue Aordo], *YJ 99T ‘II PUB ] 'TOA ,‘SUOISSTW S119udeWOIpPAH JO UOLIBNUDIIY PUE 3INIdNIIG,,

ST9A9T 9SION juUdWNIISU]

¥*

{S9DUIIIJOY PU® S§3I0N

.
i

|
|
i

. A100° d ‘0l i A
9,001 * 100°0 séoL-¢ Ow n n n : m
juasaad o3 ¢g 3dag 295 1°0 *> 100 "0 sdo ) ~¢ cm doofr 2109 uoag xm,, puers] uojue)
: | w .
%001 - " y w " " ct (spuerst eBuog)
€9 uer - z9 i3dag 238 10 guni/atigz 1 sdogg-g 0 IuUdIIND ylIeH Mic ndeg-eSuo],
1%001 ‘279 ‘Sny-Aen «At00'0 | sdd p-gcg| dooT 310D woar H ‘memeq
| ] : ,
*8\>i 0sS “ sdo gg-g ! euuajuy TeD1FIDA o m
"€9 ysnoayl 19 qa4 238 1°0 xA€000°0 | sdds-€°0 _aooq 210D Iy "H «
aduts 9001 A oot | sdo 09/1-0: ‘SeW uojoig m *a _ ‘TeD ‘oNy ored
sw], ¢, pue LoeIndoy £31A1318U9G ;. Juswnijsur jusuodwon " ajg
snjeig Suipaoodayg Suiuit 1828 TInd yIpimpueq | oiseq ; teusig | Suipioday
‘ ‘ ] . ! L
: ‘®D ‘0IV ored
} *qe] s95ualdg Tedtsdyd
syIesd Lorda1 -y oo JJeIdaTy paaypoo0T]

{s3sasajul reroadg

:Xq peiliodey

:dnoxn yoiessayg

-



"\ *D [ ul 193397 pue §1s9YL U [emIueD L

:§90UDI9J9Y pue SIION

; £ uocjsog jo ISOM
: d sotwu gz dn 3108
i xﬂ 9q 03 2315 pIxXL
| ~ £
| m o 87100 T1ejowu of H
*owny i sdo/Aw g euusjue <H aure
* juasaad je Aruo m sdo 06~G0 "0 pu®e papunoad i ‘“H°'N °‘ss
{ uoljels aflqo ” sdo 7-6060°0 TeJuU0Z1I0H q ul s931s STIqON
! sw], ¢, pue Loeanooy _ £31A1715U9G ! juawnajsuyg jusuodwon _ emg
snjeig Suipioossy Surwty atesg TInd yypimpueqg s1seg Teusis Suipiooay
‘euowouayd oijsudewosl syjosnyoesseW ‘odpraquuen
Sutisoaojul I9Yyjo pur ‘SaOUBUOSII uappe ‘1L £8ot1ouysar

uuewnyog ‘stiead ‘sotanyiajojaulelw

18189197UJ 1e10adg

pue [famjued "L

:Xq pajioday

7O 2INI1ISUT S1128NYIBSSBW

{dnoin yoiessay




*§§3UINJasn §3oNpax punoxfideq Az 0 1

$890U3I3JIY pue 83IJON

yipimpueq

(suoyneoaad
1ewoads ynum
298 20°)
3
" " n " " H duroqIrv(e
Huuo&
vwccm.ﬂm sy " Ao’z sdo> ¢ '1-0 I3jswoldude um -x1te spuerdn(z
% 001 298 20} ArLo sd> 6 °0-50°0 [t1e) H 80q 1eadq (1
sw], 9, vﬂw £oeINDOY Aarisuag juswnIysuy ucoromsou g
snjejg Suipaoday Surwr g, areog TInd oiseqg Teudig Suipiooay

epeue) ‘emel’p

8do> g1~ 600 punoadydeq syaudew jo
iamod asioN - siajowojauewn suIOqITY

1s3§9199u] Terdadg

swoxlg AeIIN

Xq parzodayg

Jjuswys Iyqeisq
1e51INBUOIdY [EBUOIJeN

"mdoHU ‘Aou‘mou u&




isoouoi0joy pue 8 Ouozq

Aoor-t1

sd> 0G-0

1939
-wojaude -°H

aje8Sxny g

s110D YdIesg
Lxeuorrelg

[RREa——

1
H )

aw], o, pue
snjelg Suipaoday

Aoeandoy
Burwty,

£31A1715U9G
areds 1Ind

yipimpueg

juswnIjsuy
oiseqg

jusuodwio) aNng
Teudig guipaooayg

sp1o1d dO119uleN Ie[0g-Ylieq

{s)saxaju] Terdadg

uqquoW ‘d T1°11eq
:Xq pariodoyg

eIUIOI[RD ‘PTAld 3139]JON
I3JUd) YdIeasdy sawy
uoljeIjsiulwpy 2oedg

puU® $O1INBUOCIIY [BUOLIEN

:dnoan yoieasay




L-19 310day [ed1uydaj, Li10jeI0qe] IDUBUPIO [eABN

T800U513)9y PUE 890N

z
n u H
£
aouaaa " " unm.m
-JouI 1ex sdo 1 03 ST109D H
pue MIoj wo)j0q BIS pue
wo03jj0q B3I§ UO Suwung, Aoz ‘L9 ‘2 ‘3N 'q¥ um puerfiel
sjudWaINSELBIW dWog | poaryioads ) ‘Buradg xaaflg
‘9MpaYyds 3jIulyap oN IoN sdo 01100 | BN WnlaH H yeO a1YM
sw], 9, pue £>eanooy £31A1718U3G juawinIjsug jusuodwion) ang
snjelg Suipioday Surwur g, afeog 1104 yipimpueg o1seg teusg Suipaooay

eds je punoadyoeq

1§38313uf TeIOadg

upprey g O
:Xq pajzoday

‘PW ‘Buradg asang
‘qer] 9ouruUpI) TeABN

:dnoxn yoaeasay




*JUJ UOIIRIAY UBDIIIWY YIION

satjtjiqeden Sutjpuel ejed pue uoldaiod eiyed 11919 ] - 01aufelw

:§00UdIDFIY PUE SIION

MMM§'e
-sd> 002
M 1 z
4 10070 -sdo go1 H
. 23 0¢ L
41000, -sd> g¢ xm
A100°0 sdo o¥-0 doot 21002 xte H
2 6°
-sd> 002
A1
-sdo 001 . gruroy e -
.901 % .
1570w o3 0¢ ‘ ‘ a yjiomsieyd
xt-CHl —r=5x OTTW -sds g¢ | ssqoad punozxd % surejUNn oW
xeoa1onu Suranp ATuQ *J9s|II! | i 00S-%° sdo 0%-0 jaede 37 9001 o eURSNG BIURE
a1y, 9, pue Loeandoy £31A131SURG JUaWINIISU] juauodwon) ang
snjeig Suiproday Sutwiiy, a1edg 1INg yjpmpueg o1seqg 1eulig Suipzooay
eruxojien) ‘Aaumo(g
‘uotjoe *OU] ‘uolyelAY UBDIIIWY YJION
-X33Ul JRII)SOIID] IB|OS WIOIJ ST J]2M S® Buray TtAlg swajsAg UCRWIOU] pUe adedg
S11SSTW pu® JSBIq IBS]ONU WOIJ SOTIN[[33~0JauFeW ismod ‘v 'Y sisA1euy swa)sAg padueApPY
:g3sa197u] {eoedg ‘Xqg porxodey :dnoxn yoxeasayd




*JuUaIX9 UIBIIID € 0] IQIXI[F 3q 03 Ieadde uorjedo0[ Yd2€9 JE SJUSWIINSBOW JO mmhh#
£31819A1UN) pIojueig Aq pajexadQ €

£pis19a1un TNIDOW 4q pajexado ,
viqunio) ysiitag jo Liisaaatupny £q pajeiadp 1

i8eouUSI8]oy pU® §9I0N

T
BlIqQIY
21nIn j ‘uojsyey
TI[']»I( e e e e e e et e e - [ ——— = - .
‘ftuo suoijeiado aog " A 6oz *A 08 sdo 7-¢ ‘8elN ‘qy um
*2INpayds ug ‘O°d ‘Iaary
pasn ade] ‘saINpayds sawuanbaxg " Mm aTeypm jeaan
ulejI’d uoc paads anmﬁ.. A1000°0>| peioores ieou " u%.~ eo1j0IRIUY
- swj Jo jsow Iy/, 9 u 12491 astoN | sb ¢ xoaddy 1109. H Juotieig pIig
saTnpayds poaiyioadg uolyels
TejuswtIadxy " uo spuadaq | sdo gy-7 osTV (1esxjuoyy aeau)
" " " 2D ‘d ‘2atenty "i§
paiyioads Bl ‘ ‘
jou Adeansoy| sdo 1 je yead u u Mm.m {(z9anoouep
W adej uo joyxqead A1g-0> " " xm a1eau) 10 ‘q
1ejusmtiadxy syeuldis oipey 19A97 3s1ON | 8dd €-¢00°0 11 00) H ‘puels] wWeyisam
owi], 9, pue Loeanooy 43141315199 jusuunijisuy jusuoduwion) ang
snjelg Suipiooay w Surwat], aTeog 1InJg yipimpueg s1seg 1eusdle Suipiosay
‘s309fj9 apnnje| ‘JI1H pue uoijesynd
-0IDTWI JO S309]JJ3 [BUOIIRIIIP ‘SIOIJ9 A D' ‘eraoldtp
ajednfuod ‘axaydsouotr ynm diysuoljeray pueys ‘v £1ojeroqeT (eaeN JUyIdRd

:dnoary yoressay

{8389I3juT 1e1dadg




spaads jxeyd *

;s90UaIaJay pue SIION

utwi/ut g 1939wo0juiew .
Lok . 3 AT eq :
9,001 *Hn\:« 9 Aoz o9 ¢ zodep ‘q¥ H H-'d ‘zon3elfely
sw1] 9, pue £oeanooy £11A1918UDG juswnIjsuy jusuodwon ang
snjelg Fuipaosay Surwi], aredg 1 yipimpueg o1sedg Teudig Suipaooay
*juowitaadxoe jy1ap dtisydsouol
1ejs-o1pea ‘sxaydsouoi pue suoijesynd . ‘d°d ‘zondedel
-oxd1w >139ufewosd usamiaq diysuoigersyg ouan( otneag ‘joad 021y 03I19ng yo £31saaawun

{s35019ju] [e109dg :Xq pejzodayg :dnoan yosieasay




81g-€1¢ d ‘z961 sunp-LeW ‘¢ "ON ‘@99 ‘T°A ‘SEN Y3 Jo YoIeasay Jo [euinof

1 "ON 3x0day 211jua1dg ‘uayditg ‘g pue od D
pues] apoyy ‘uoisSuiy je uoiidesasx Lousnbaiy moy Ajowaxixy *

IS90UdIIJOY pue § wuoz

VEN 4q
P323YD
%98 1§

Lep/say 7 2012 £ nlEiTE,T1L "BuoT
sajnulw uad) L1949 |TEdTURYIAW s7109 H nG¥62.1F el
snutwt ouo srdwieg | Areurpio |w/dwe. 01 X Z sd> 0z-0¢ ox0ny UOIT X 19 ‘uojsSury

awi], 9, pue £oeanooy £31A1718USG juswnaIjsuy Juauodwion) ang
snjelg Buiprooday Surwtg, a1edq IInJd qipimpueg oiseq Teusig Suipaooay
‘T g ‘uojsBury
puers] @poyy Jo AI1s I9ATU[)
*euswousyd pajerdi pue S9OUBUOSII UUBWNYDIG M1od °D SutrassurBuy 1estajoary yo -idag
"WumvhwucH Te1oadg 7Xq pajzodoy :dnoan ysaeasay




Louonboxg mor £19A jo suoijeoiddy pue juswsansesyy Lio9Yl 24l ‘'H 'd

.

o

“7961 ‘AON “enpeyg T 0034 ~mfdﬁd@.n.m> dranyrejojoulew
‘1817 pue ‘Il ‘"M VY ‘usvan

fSeous19joy pue 8530N

£
" " H m
soqoad sx02 % atrxtexd
aanjngy sdo 7z - 1 srqeawiad H puein ATuQ
£
N i IC |
un{/aw g pue %
%01 298 1'p | wnjjawmg g | sd>0°Z-10°0 |
asjswolausew *xa] ¢‘outasdean
As 1 wnifay pue
G'0 ‘sz'0 | sd>0'2-10°0 arqels el um stateld pueld
sw1l], ¢, pue Loeanooy £31A131SU9G juswnIlsul jusauodwon a11g
snjejg Suiprodoay Surwut g, yiprmpueg s1seg Teusis Suipxoday

a1®eds 1Ind

*sdo> g7 03 100 WoIJ BIEP

9ousxanad0 yo Aouonbaay pue evioads
zomod uorjesyndoxrorw dtanrajojouden

{sisoaxojuf Te1oadg

CaIf fusaan M o Inyjay
:Xq vmunomom

sexaJ ‘serredq

anuaAy uowuwarT (0009
*oul ‘sjudwWNJIISU] SeXd ]
uotsialg snjereddy

:dnoan yoieasay




821 ‘171 ‘921 ‘€21 ‘021 ‘6I1 ‘8T ‘9T ‘STI

1961 Yd21eWN “d°O°f

‘€T ‘2IT “I11 "SoN 3xodoy TEAA

$§90UDIDJIY PU® §3IION

aunp

2961 "0 - ooy o3reng
2961 ‘uef -~ 1961 "I20 ['SI 'UERYEY pueld
sa1g
aT1IqON IsBd
. ‘
saqoxd xm
uny/an ogz | sd201-500°0 punoin c
z
§9318 JUSIDIIIP 298 10 sT100 >I
1€ 9IqeIIeA 2100 uoag H
X
At sdd 01~-200°0 H uc1jels I[IqOW
£
saqoad xmm
uny /AW | sd2z-500°0 punoain q
z
%001 598 10° &
1100 xm uoljels paxi g
At sdo z-200+0 810D Iy H sexa] ‘unsny
sw] ¢, pue £oeanooy £31Aa131SU9G juswWNIISUT jusuodwon) ang
snjelg Suipiodoy gurut ], areog TIng yipimpueg doiseq Teusig Suipaoosay
sexaJ ‘urisny

*soouelsip a81er 1040 sTeuds

uﬂ@ﬂO&.EOU JO 20UadIdYO0od

‘goranyrejolsulew

:s)saI93uf Teidadg

syousog X ‘d
ynwg ‘M H

:Aq pajroday

sexa] Jo L11sasAatufy 9yl

Ai1ojexoqe]
yoaeoasoay Surasoutugy [ed113091H

:dnoan yoieasay




spoads jaeYD UM JUDISISUOD puU® JUIIDIIING *

ABoroutmarsg o139ufewos s (RUCIIUDAUOS P

fseouax 939y pue S3jON

W ‘elg sy
-dsaeUY ¢ "elg palg

z wenn
*pairelsut sdo 1°¢g-op H ninjoucHy
Sulaq A1jusaand st sjsudew SB[V ‘eNg
ys1ym d1jorejuy d cn s jusuewaad P e{se[y ‘a8arr0on
‘uoljelg sydhyg 93eulpao jo s@>z°0-2°p paduereq I0 | H ®[se[y ‘moixeq
ydaoxa T1e JE * ww / sewwied papuadsns Suisn ' :I ‘Ziay ‘uosonjy
%001 G 017 sdo z°g~9op ydeafojoulew | # *eA ‘Sanqgsydoiaapax g
swig ¢, pue £oeInooy A31a1318U0G “ juswinaysul jusuodwo) ang
snjeig Suipiodey Suruat g, areosg 1Ing yipimpueg w oi1seqg Teudig Suipaooay;
N o . i N N
“
rsuotjenioniy porxad jaoys ‘0@ ‘uoiduirysem i
Suipnoul saseyd [[e ul }$§9I9JUl [BIDUI) a8poaprv ‘9 I £2AIng D119pOIN) pu® ISEBOD G N m
’sisoioju] Te10adg :Xq pejzoday :dnoan yoaeesay

A . .



saajow ‘bs (002G - BIIV SA1IIIIA P
A1rE13Uuenboes sjusuodwod 10 juduodwiod € I0 PIILY [€}0} PIODIII 03 parjipow isjdwolduley ¢
Z961 JO pPu? 9I10J3q pappe aq 03} [10d 1239w ‘'bs g0l X 52 °2
sxajow -bs g0 ‘P9 - BOI® SAIIIA T

:$90U3I3J9Y PUE 830N

spoads _ {102 2103 Ity Mm

1aey> utw/wo g9 03 LA H

urw/wd G °[ - I2pI0IdI " 0 " u~.~

{ouueyd>-% pue sdi ¢ ¢ 3® i SeN ‘dep - "q¥g «H
odej Sew uo Suip1oday | 'O9Y-AMM & Ppouroadg paiyioadg £ " " ic ‘§qQO 21Iny[dl
‘uaal8 jou STNpaIYOg ‘Juod-TeIx 10N 0N saqoad yjreqg 5 dojauldel aTIqON

um/ WO 009 e ;]
o3 spaadg .....:@Ex&u Ayrep aouo _ [105 9105 a1y Nm (1temel ‘oTtH
G 'T ye-sjIeyd [auueyd | AMM - J31 4 £ Jo 'g santwu og)
-%-3ulp1099I JPWICN |1939WTOUOIYD paiyioadg patiyioadg " " ics ‘§qQO OUBDIOA
‘uaa1ld jou aTnpaydg | [LITURYIIW JON JON saqoaxd yixey q uelremey
183q 1€ £
utw/wd [ paads | 29s w gf 03 H " ' o1
o S110D 810D A1y H . ¢
jaIeyd Je IojluowW [ensiA (A MM - D012 1 . o100 ‘I3aUd( JO
1suueyd § pue sdi ¢ ‘g 3® 21U0X}D 3 r3eyw "dep -wniaH (H 1s9m sayiwa g¢)
adej} L'y uo Suipiooay paI[oIjucd patyidadg payioadg " 0 NH fxo0reaxasqQ
‘uaald jou a[npaysdg ~1e1sbin JON JoN soqoad yiaxemg q jaed uslazag
au1l ], ¢, pue £>eanooy L11A1318UDG juawnaIisuy jusuodwion) ang
snjelg Suipiocoayg Surwt ], a1e2g TIndg yiprimpueg oiseg 1eusig Suipiooay

opexo1o) ‘Isausa(g

UOTJBUIW ISP AJALISISDI
- protg otanyiajojoulen

:§169193u] 1e1dadg

28%ed jxou uo p,juod

) youexg soisdydosrn [ed1}2109Y]
I9[I9Y A 28103pn Laaang 1ed180109D ‘§°N

:Xq pajxodey

:dnoan yoaeosay




si9jow ‘bs gpQ‘zg - ®aI® QATPIA ‘9
sxajowr ‘bs goQ ‘p9 - ®oI® QAL g

$S9DUII3J3Y pu® 830N

‘Ut /wd §o9¢ 03
utw/wo g ‘¢ spaads Yum

z
I3pI0O9I TIUUEYD-) OSTY " " " Ohm
utw/mws (9 03 Ut /wmo g | ¥ 1 i G A (swaisds ¢)
spoads yim I9pIodal ST10D 9I0D Iy s«H suials g
1auueys>-§ uo SUIpIodIY | ‘I9Y-AMM patyioads paijioads i " Co juazan)d
‘usald jou aInpayosdg ‘JUOD -TBIX 0N JON saqoxd yjaxes q yjxeyq S71qOW
2wl 9 pue £o®andoy £1A131SUSG juswINIIsu] juauodwon) aq1g
snjeig mcmvh‘ooom— Surtuui g, aredg TIng yipimpueyg siseg 1eusdig Suipaooday
(p,3u0d)

:s389I9ju] Terdadg

I2113 A °28109n
iXq pejzodayg

Lsaang 1ed180709n ‘g N

:dnoxn ysaeosoy




*0F29 PU® 97229-MV-DAVN °'ON sizodoy 191Udn jusuidoressq Ity 1eAeN ‘S ‘N
‘paTreIsul aq o3 ade; ‘Sew ynm sjxeyd izaded uo Suiprosay
sJUsAa [erdads Suranp ayeds [Ny A 2 *

1890U913)9y PUE 890N

£
" q
x
" dq
A
sanng . 81109 H
) "M %06, "Buog
sd> L°0-20°0 [*8eN dep ‘qy H ‘N12Z1. 0% “3eT
- ‘098 H.ﬂ )
" %SL | umm/,g je «M L9 sdo /1-0 |"Sew ‘deA 'qy¥ H "ed ‘sItasuyop
: - ‘098 6T ) ‘Selw *Juan) Al IV
aanyny ‘massxd ‘ised o,q, I4/,9 Ie AoL utui/Suipesi] | 'd91g uojoxrd um TeaeN ‘§S°'Nn
swily, 9, pue £>eansoy AjtAinisuag juswinajisug jusuodwo) aqg
snjejg Suipazoosay Surtuiy, areosg 1IMJg yipimpueg oiseg 1eudig Suipioosoy
‘juswdinba uo1joajap AewMOUE S139uSeWE ‘ed ‘o[1asuygor
03 9A1JEI31 §]09JJ9 JUIIIND YJIBD PIJe[al pue I2ju39
suolyestndoadormu ‘stiols d1j3ufeW JO UOLIRAIISQQ sSaTIN ‘'d ‘A juowdo[aAd( a1V TeABN 'S N

18959157U] Terdadg :dnoan yosaessay




s QU.QOHQHQM pue mOqu

1euotyeaado 324 0N

erutdatp
¢+s1 sdorem

swmly 9y pue -
snjejg Buipaodrsy

Aoeanooy
Burwury

£31A1315U0G
a1®ds Tind

yipwpueqg

juswnijisuy
otseq

jusuodwion ong
Teudig Buipiooay

538 2a927uT peroadg

*ar ‘rrepuey ‘H ¥
"No' vouhomoﬁ

"D °d ‘gz uolduiysem
juswjaeda(g s95US1DG SULIEW

201330 owydeadouesdO [BARN ‘S ‘N

:dnoxn Qo‘.ﬂmwm EX

[y




199US 'R  9¢6¥~X
I9j9uwojaudey uoljelg zodepy wnipiqny Ss9JCID0SSY UBLIBA

:590UdI9J9Y pu® SaION

Te) ‘0IIV otred
$23e10088Y
“ UBIIBA
. uoﬁ&o»vﬁ%g “ ) £ns asamun
9%08 298.17 Aoz sdo €~100°0 zodep 9 ! H piojueig
106 2118
sw ], 9, pue Loeindoy £31a1718U9G jusWINIISUT _ jusuodwion a11g
snjeig Suipaoday Sutuar g, aTeog TIMJA yjpmpueg o1seq ; 1eusis Suipaoosy
1
*SOTII1 MDJ B 0) 193] MDIJ B JO 30UBISIP ‘JITRD ‘0I1V oied
1940 £31a170® vorjesindoaotur Jno Surraoued Aem ussuel 119
‘guorjeinfiyuod 19jowWoIpeIn ‘satousanbaay $9]BID0SSY UBLIBA
1[e J® pIoda1 03 saisjowojsulew Juipiaorg Isutoxg UOIS1AL(] JULWINIISUT

ig3s0I93juJ rerdadg

:Xq pejxodoyg

:dnoxn yoIeasay




"18€1 ‘S¢ ‘LS61 ‘SO1sAyg ‘[ "ue) ‘uosiag ‘7
21 "ON 0% "10A ‘7961 ‘SOTSAGq [ ‘UeH ‘WEYIyMm pue Iaued ‘I

ERLCREN R

!§90uUs19ay puUe S9I0N

‘§3s9x9ju] (EID0dg

sos o+ %ﬁ>mﬁ.mﬂ0m M,SE.E2T
[4 .oﬂ paseaxd - N41€.8¥%
3 -1°0¥ -ut 103 2
Hrproes Loz ‘Aot PIIPON H $93eUIp100D
momw 113un 1euoneiado 1584 (s2102 - swydeaSoan
jou |} pu®e |BJUOZIIOY | >xew anoy Loz ‘Aol a1qeanjeg) 123U0Z 110 P
. - - . .. % Py LA \.
uo 538 G F g o7e8 vorreuroaq . | kud>homno :
€961 £9 9,001 Sutpaodssx -xn1y jusuod ‘ ‘,UMH.V‘QN@.S
JU91ITWIDIUT-UOTIBUI D3 (T xmo1g Aoz ‘Aot sdo 1-1°0 -wod 931yl | PI21J d21PUSEN TRTIDPITA
awiny) 9, pue Loevinooy | L11aT31SUBG juswn I3sUI jusuodwion 9118
snjejg Surpioossy Sutuwury, a1edg 11N, yipimpueg siseq . Teusig Sutpaoday
(*o19 asuodsax
Aouonbaxy xeoul] pueq-9pIAn ‘AJTATIISUIS POULIOp [[oM
puU® 81qels " °1) SuoljIpuod pajjoajuod A1prdix zapun
sutejqo ejep opoudewoasd yo Buissasoad Tesnysye ‘ ] ‘
pautrelq Jep °13 J I Tedc1IsneIs epeuen ‘°n-'g ‘yeo rekoy
| reuswouayd otweudpoapAyojaudew jo Surwil) 9)BINIOY 1sue) ‘g L103eAI95qO dUBUZRIN BIIOIDIA
1 .
‘Xg pojxodeyg :dnoxn yoaeasay




‘r*g ‘Aozswog °r ‘uosulydinyg ‘O ¥ ‘AI[ided orjouep uoIsam
‘1961 *3d9s ‘NDV O suoudesuel],

{690UDIDJIY pue $9I0N

£
37 005/ AW 00T n d
TRIULW .
» o <1zadxa 9,001 3 Mz/AW 0027 " q
x
13 0605/ 2W 001 sdo1-0 d
A 0007 " " uotjeulda(g
A 0002 " " Hy
I9jowojaudewn uoIsSOM
’ uois ‘A1038A138q0 ‘
% 001 A 0007 sdo70°0- 0 | -s9o9ad uojoag Nm uojsam
- I9jswojaudewn
Aoz sdoz'g-~0 Todep n& am
swl], ¢, pue £oeandoy | 4LjAlsusg jusINIISUT jusuodwon ang
snjelg Suipaodoy Sutwt ], o1eoq 1Ind ypimpuegq o1seq Teudg guipxoday

sjuswmaxjsut 5135udewr Jo UOTIRIQIIED SINTOSqY

0

isjsaxojul Terdadg

‘£°g ‘ueysury [otueq
:Xq pejzodeyg

‘SSBN ‘gH UOISIM
Li0jeAIaEqQ UOCISIM
so1sdydooan yo jJusujxeda(g

:dnoain yoIessay




Contract Nonr 375(14)
| DISTRIBUTION LIST

Addressee Attention No, of copies

ASTIA TIP-Dr 10
Arlington Hall Station
. Arlington 12, Virginia

Director of Defense Research Technical Library 1
& Development Room 3C-128

The Pentagon

Washington 25, D.C.

Office of the Chief Signal Officer SIGFO-64 1
Department of the Army '
Washington 25, D.C.

Engineering & Technical Division SIGET 1
Office of the Chief Signal Officer

Department of the Army

Washington 25, D. C.

Director of Research 3
U.S. Army Signal Research

& Development Laboratories
Fort Monmouth, New Jersey

Commanding Officer N. Abbott 1
U.S. Army Signal Research

& Development Laboratories
Fort Monmouth, New Jersey

Administrative Engineer 1
Signal Corps Engineering Laboratory
Fort Monmouth, New Jersey

Chief of Naval Research Code 427 2
Department of the Navy . Code 416 1
Washington 25, D.C. '

Director Code 2000 6
U. S. Naval Research Laboratory Code 2027 2
Washington 25, D.C. Code 1360 1
Chief, Bureau of Ships Code 337 2
Department of the U.S. Navy Code 686 2
Washington 25, D.C.

Chief, Bureau of Aeronautics EL 50 1
Department of the U.S. Navy EL 90 1
Wasshington 25, D.C.,

Department of the Navy 1

ONR, Boston Branch Office
495 Summer St.
Boston 10, Massachusetts



Dist. List - p. 2
Nonr 375(14)

Bureau of Naval Weapons RRE-3
Department of the U. S. Navy
Washington 25, D. C.

Chief of Naval Operations
Frequency Allocation Sect. OP-941Q
Room 5E777, The Pentagon Building
Washington 25, D. C.

Chief of Naval Operations Op 413
Department of the U. 5. Navy
Washington 25, D. C.

Director, ONR Branch Office
346 Broadway
New York 13, N. Y.

Director, ONR Branch Office

The John Crerar Library Building
10th floor

86 E. Randolph St.

Chicago 1, Illinois

Chief Scientist

ONR. Branch Office

1030 Green Street (East)
Pasadena 1, California -

Officer in Charge, ONR
Navy No. 100 - Fleet Post Office
New York, N.Y.

Commanding Officer
U.S. Naval Underwater Sound Laboratory
New London, Connecticut

Commanding Officer AAEL
Naval Air Development Center
Johnsville, Pennsylvania

Director
Naval Ordnance Laboratory
White Oak, Maryland’

Commander Technical Library
U.S. Naval Ordnance Test Station =~ Code 753
China Lake, California

Librarian, U. S, Naval
Postgraduate School
Monterey, California

U. S. Naval Electronics Laboratory Library
San Diego 52, California



Dist. List - p. 3
Nonr 375(14)

Alderman Library
University of Virginia
Charlottesville, Virginia

Commanding General
Hq., USAF
Washington 25, D. C.

Aeronautical Systems Division

Deputy for Technology-Avionics Div.

Electromagnetic Warfare & Comm-
ications

Electromagnetic Environment Branch

Propagation Section

Wright-Patterson AFB, Ohio

AF Cambridge Research Laboratories
Electronics Research Directorate
Office of Aerospace Research ‘

L. G. Hanscom Field

Bedford, Massachusetts

AF Cambridge Research Laboratories
‘Geophysics Research Directorate
Office of Aerospace Research

L. G. Hanscom Field

Bedford, Massachusetts

Co'rnmander
AF Office of Scientific Research
Washington, D.C.

U.S. Weather Bureau
Department of Commerce
Washington, D.C.

Boulder Laboratories
National Bureau of Standards
Boulder, Colorado

Office of Technical Services
U. S. Department of Commerce
Washington 25, D. C.

ITT Laboratories
3700 E. Pontiac Street
Fort Wayne, Indiana

Maurice W. Long

Engineering Experiment Station
Georgia Institute of Technology
Atlanta 13, Georgia

John C. Wylie

AC-AS/4:AFDRE

Paul W. Springer
ASRNCF-2

CRRK
CRRI
CRRD
CRRS

Dr. Wm. J. Otting, Jr.

Director
Radar Engineering

Library

W. H. Campbell
Ionospheric Res. &
Propagation Div.

.Mrs. Ann Bley

Pt s g et



Dist. List - p. 4
Nonr 375(14)

Department of EE
University of Michigan
Ann Arbor, Michigan

Research Laboratory of Electronics
M.IL T.
Cambridge, Massachusetts

Federal Communications Commission
Room 2209, New P. O. Bldg.
Washington 25, D.C.

Stanford Electronics Laboratories
Stanford University
Stanford, California

Library, ERL
427 Corey Hall, Univ. of California
Berkeley 4, California

Documents Library R-3446
General Electric Company
Missile and Space Vehicle Dept.
3198 Chestnut Street
Philadelphia 4, Pa.

Bell Telephone Company
P.O. Box 107
Red Bank, New Jersey

Dr. William A, Miller
Senior Staff Scientist
Electronics Systems Division
Fairchild Stratas Corp.
Straight Path

Wyandanch, N.Y.

Electrical Engineering Res. Labs.
University of Illinois
Urbana, Illinois

RCA l.aboratories
Princeton, New Jersey

. Technical Reports Collection
Gordon McKay Library

Harvard University

Div. of Eng'g. and Appl. Physics
Pierce Hall, Oxford Street
Cambridge 38, Massachusetts

School of Electrical Engineering
Cornell University
Ithaca, New York

Dr. S. S. Atwood

H. Zimmerman

Asst. Chief Engineer
in charge of Technical
Research Division

Applied Electronics Lab
Document Library

Miss L. Khouri

Lawrence I. Chasen
Mgr., Library

Dr. R. Kompfner

P. D. Coleman

Miss Fern Cloak

Mrs. Elizabeth Farkas

Dr. W. E. Gordon



Dist. List - p. 5
Nonr 375(14)

Commandant (EEE)

U.S. Coast Guard (Sta 5-5)
1300 E Street, N. W.
Washington 25, D.C.

M.I.T., Lincoln Laboratory Dr. James H. Chisholm
Box 73
Lexington 73, Massachusetts

Dept. of Electrical Engineering Dr. C. H. Papas
California Institute of Technology
Pasadena, California

Applied Physics Laboratory Geo. L. Seielstad
The Johns Hopkins University

8621 Georgia Avenue

Silver Spring, Maryland

New York University Prof. Morris Kline
Institute of Mathematical Sciences

25 Waverly Place

New York 3, N.Y.

Program Director, Eng'g. Sciences
National Science Foundation
Washington 25, D.C.

Antenna Research Laboratory Dr. Thomas Tice
Ohio State University
Columbus 10, Ohio

Tektronix, Inc. Library
P.O. Box 500
Beaverton, Oregon

Smyth Research Associates Electronics Branch
3555 Aero Court
San Diego 11, California

Cornell Aeronautical Laboratory, Inc, John P. Desmond,
4455 Genessee Street ' Librarian
Buffalo 21, New York

New York University Prof. W. J. Pierson
College of Engineering

Dept. of Meteorology & Oceanography

University Heights

New York 53, N.Y.

Dr. Nicholas George
333 Spalding Building
California Institute of Technology
Pasadena, California



Dist. List - p. 6
Nonr 375(14)

Texas A & M College
College Station, Texas

Sylvania Electric Products, Inc.
P.O. Box 205
Mountain View, California

Radio Research Laboratories

Ministry of Post & Telecommunications

Kokubunji Post Cifice

Tokyo, Japan

VIA: U.S. Naval Attache for Air
Tokyp, Japan

Harvard Observatory
60 Garden Street
Cambridge 38, Massachusetts

University of Arizona
Tucson, Arizona

Technical Research Group, Inc.
2 Aerial Way
Syosset, New York

Loral Electronics Corporation
835 Bronx River Avenue
New York 72, N.Y.

National Bureau of Standards
P.O. Box 299
Boulder, Colorado

Research Laboratory of Electronics
Chalmers Institute of Technology
Gothenburg, Sweden

Advanced Research Projects Agency
Room 3D 170, The Pentagon
Washington 25, D.C.

Alan H. Barrett, Assoc. Prof.
Room 26-49

M.LT. _

Cambridge 39, Massachusetts

Hughes Aircraft Company
Communications Division
Box 90902

Los Angeles, California

Dr. Vance Moyer,
Radar Met. Section

Miss Katherine Johnson

Electronics Defense Lab.

Planning Section

A. E, Lilley
Dept. of Radio Astronomy

Mr. George Savage
Inst. of Atmos. Physics

Jerome R, Lurye

W. Honig

Mr. M. C. Thompson

Christina Walsh

Lt. Cmdr. D. E. Chandler



Dist, List - p. 7
Nonr 375(14)

Dr. C. I. Beard

Boeing Scientific Research Labs.
P.O. Box 3981

Seattle 24, Washington

Mr. Charles R. Burrows
Senior Scientist

Radio Eng'g. Labs., Inc.
4925th Street, Elmo Ave.
Bethesda 14, Maryland

University of Chicago
Laboratories for Applied Sciences
Museum of Science & Industry
Chicago 37, Illinois

Instituto Geofisico del Peru Dr. Robert Cohen
Apartado 3747
Lima, Peru

Jet Propulsion Laboratory I. E. Newlan

California Institute of Technology Technical Reports Section
4800 Oak Grove Drive

Pasadena, California

Manila Observatory

Ateneo De Manila University
P.O. Box 1231

Manila, P.I

Geoplysical and Polar Research Center Mr. Forrest L. Dowling
University of Wisconsin

6021 South Highland Road

The Highlands

Madison 5, Wisconsin

Director Technical Documents
U.S. Army Engineer Research Center

and Development Laboratories
Fort Belvoir, Virginia

U.S. Army Materiel Command . Mrs, A, Porter
Harry Diamond Laboratories

Room 211, Building 92

Washington 25, D. C.



